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Experiment vs Project

= UX allows us to directly test many of the critical
technologies for large Xe detectors

=The methods used are “industrial” scale
‘Necessary for multi-tonne scale aimed DUSEL

=We are aiming to reduce PROJECT RISKS
‘Not looking to introduce fundamentally new tech.
‘Necessary evil - caused by large scale/$ deployment
Counter cultural
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Sanford Lab - Davis Laboratory Design Team

=SDSTA
=Executive Director: Ron Wheeler
*Project Mgr. Surface Facility: Bob Kaufman
*Project Manager Davis Lab: William McElroy
*Project Manager DUSEL: Mike Headley
=Underground Ops: Mike Johnson

*Engineering Consultants
*Project Lead / Civil / Layout:
CNA Consulting Eng.

* L. Petersen, B. Wagener, R. Peterson,
M. Davis

= Architects, FLS, Outfitting: Miller-Dunwiddie
* G. Hulne, A. Skow, K. Mastin, J. Tonkin

=Lab Science Director: Jose Alonso
=Director of Engineering: Chris Zimmer
=Science Liaison Director: Jaret Heise
=Risk Manager: Susan Von Stein
=Safety Officer: Tom Regan

=Mechanical / Electrical: Dunham Associates
*D. Holland, M. Oldyn, S. Riegler
=Structural Engineers: Hermanson-Egge
Eng.
L. Hermanson, M. Schon, R. Venkatesh
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LUX Detector - Overview
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WIMP Sensitivity

In < 2 live days we will surpass
sensitivity of all existing results for
dark matter direct detection
experiments

Focus on discovery ... if dark matter
cross section is factor 10 below
current best 90% CL search limits ...
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LUX 350 kg / 100 kg Fiducial 100 days / WIMP Discovery

LUX Experiment / Rick Gaitske™

Simulated LUX data
(100 kg fiducial, 100 days)
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LUX Detector - Internals

= HV Grids in
place and
tested

* Dodecagonal field cage
+ PTFE reflector panels

P L

=122 2" PMT R8778
=175 nm, QE > ~30%
= U/Th ~9/3 mBq/PMT
= All tested in LUX 0.1 program

Assembly taking place at
Texas A&M since early 2009 = Copper PMT holding plate
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LUXO. | Overview

e Surface run at Case Western Reserve
University
* Full assembly of LUX subsystems:
» Cryogenics
» Recirculation
» Slow control & safety systems
» Electronics chain
» PMT mounts and resistor-chain bases
» Analysis software

* 60 kg Xe total mass (260 kg Aluminum filler
displacer)
* 4 PMT operation, 5 cm active Xe region

o
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Instrumentation Overview

* Thermosyphon:
* > | kW cooling power
e Can cool LUXO.I’s 580 kg in 12 hrs
* > x10 more cooling power than

XENONIO0
* Usable for larger detectors

¢ Gas panel and recirculation:
Recirculation at 50 slpm of Xe

(All LUX 350 kg recirculated in 20 hrs)

e Slow Control
Thermometry, liquid level meters, pressure
sensors, LN filling, etc.

e Safety Systems
Emergency recuperation, alarm system.

Gas Lines

Cold Head

Cryostat

LUX0.1
Detector

Vac. can

/

LXe can

Al filler

[

Gaitskell / LUX Collaboration




Events

LUX 0.1 Run009 POD Mode Event
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40 keVee Nuclear Recoil Inelastic Spectrum

Cf-252 Combined Energy Spectrum

—— Data
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Xenon Purity

Purification vs. Time, Run009
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Heat Exchanger Operates >96% Efficient

Demonstrated - 18 W required to circulate 0.4 tonnes of Xe a day
Evaporate Liquid > Gas / Purification -> Re-condense Liquid

Demonstrated Heat Exchanger Performance —
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Sanford Lab
LUX Surface Facility




Sanford Lab — LUX Surface Facility

*Full-scale test of LUX
assembly and deployment ‘ _ —— , ”im
. 350 kg Xe ' “\ R e e L g
(M | '
M~ ~“

e SR8 ) 53 L
| T
| i

“Sm h water tank, permits data taking with manageable background (Brown MC)
* CL 1k clean room, will be relocated underground \ | [ | \ Gomcg\ 1 _____

| 4

=Summary schedule (2009):
 Jul 8: Began demolition / clean-up ~of
- Jul 14: Began new construction s
* Oct 14: Full beneficial occupancy

“Nov 1: Start full detector assembly

Jan: Detector operation with full payload
Gaitskell - Brown University / LUX 20
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Sanford Lab — LUX Surface Facility
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Warehouse (This Morning)
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Vertical Shaft within Surface Facility

(Site visit today)

Shaft
7 m depth, 4x4 m

Will contains 3 m water tank

LUX Experiment / Rick Gaitskell / Brown University
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Sanford Lab
Davis Underground Laboratory




LUX 1.0 — Davis Laboratory (4850L)

=Construction/excavation design completed
=New 300’ access/safety tunnel to be excavated
=Shared access with Majorana facility, also to be excavated

=Two storey, dedicated LUX 55’ x 30’ x 32’ facility, CL 100k
*Includes CL 1k clean room, control room, counting facility

vscharea— Majorana,___f ¢ £8) )

*Beneficial
occupancy:
May 2010
—EE
o == v .
i . Mine shaft
Rendering by J. Thomson ( 200 m
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Sanford Lab — Davis Laboratory Layout (Side View)
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1964 / 2009 “They want to fill the cavern with what ?7*?”
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Sanford Lab - State of the Davis Cavern

Davis Cavern..
Aug 2042009

Davis Cavern
Aug 24, 2009

= Aug 24: Equipment commissioning complete

= Aug 31: Began excavation of new drift

=Nov 15: Detailed Outfitting docs 100% complete

= Jan 20: Excavation complete

= Mar 25: Rock support & wall finish complete
=Mar 30: Begin Lab outfitting ' -5&=

B

=May 05: Davis cavern ready SS===

! J“‘
.

Level 4850
Aug 25, 2009

Davis Cavern
Sep 01, 2009
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Personal Remark

We are seeing the very best of
the Sanford Lab team. We
appreciate their incredible
professionalism and
enthusiasm for the tasks at
hand.

| am confident that they will
show the same dedication to
making DUSEL a great lab to
work at.
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